WO 2005/038539 



PCT/US2004/033855 



102. 



Assembly Aflgnmxwrt 
Task Parameters 



an-d Manual 



Set Pointy 



1-06 



Gradient Asp«nt 




Loop 
Measure Power 



Move to Set P&Iftt (X^ us frag ^oliort Control Loop - 
Measure Pvx&r iP0 w&*?n X* i» reas&ssf ' 



1 



V 




Sto|> motion 



FIG. 1 
PRIOR ART 



1/18 



BEST AVAILABLE COPY 



WO 2005/038539 PCT/US2004/033855 



Controller 








Measuring Device 

206 






< ► 


Initial Set Point 
Device 


Servo-Feedback Loop 






202 


204 







Database 


20$ 


Optical Power Propagation 




Model 




210 







Automated Device 
212 



FIG: 2 



2/18 



WO 2005/038539 



PCT/US2004/033855 



Controller 


300 




Learning 
Loop 




314 


Initial Set Point 
Device 


Servo-Feedback 
Loop 


302 


304 



Measuring Device 

306 



Database 


308 


Optical Power Propagation 




Model 




310 







Automated Device 
312 



FIG. 3 



3/18 



WO 2005/038539 



PCT/US2004/033855 



40S 



(B) 



FEED - FORWARD 



tfo*L 



Visual tMpBt£ 
and fcteraial 



HIM 



f 



„ ■ I Learning Afewfthfjn /o 

CowectlontoaiodeJParaimt^* jftMte! Parameter f ^ 

z^"- H — — -I A<§ystme&J t ■ 

£ i f_ ^ 



PYopagattoo lao^el || 

-» my mm. «~-V<« ' 



403 



Inaiaifistipn 

Wove to eet point iX^] 
Heasure Power {P,} 



<A) 



¥ 
% 

I 



1 



Move to Set Point using (action Control Loop 
Measure Power (P^f when is reached ^ 



4lo 



1 

MOB 



No 




"Stop motion 



Hit 



FIG. 4 



4/18 



WO 2005/038539 



PCT/US2004/033855 



RCs) K p P(X)+l 




\ 



FIG. 5 



"CO 



» |Real System [ - 



Am 



Mode] 



S ensitivlty 
E q uation s 



Pit) 



FIG. 6 



5/18 



WO 2005/038539 



PCT/US2004/033855 



SpecHy e Q 




Use to continuously update 
— Coefficients in model and— — 
Sensitivity equations 



FIG. 7 



6/18 



WO 2005/038539 



PCT/US2004/033855 




FIG. 8 



7/18 



PCT/US2004/033855 





8/18 



WO 2005/038539 



PCT/US2004/033855 




: FIG. 10(a) 




FIG. 10(b) 



9/18 



WO 2005/038539 



PCT/US2004/033855 




10/18 



WO 2005/038539 



PCT/US2004/033855 




> FIG. 11(b) 



11/18 



WO 2005/038539 PCT/US2004/033855 




FIG. 41(c) 
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